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Dixie National Forest
Hosts Caves Weekend for
Three Utah Grottos

New National Cave and
Karst Coordinator
Cynthia Sandeno
Ecologist, Monongahela National Forest

Susan Baughman
Cave Resource Specialist, Dixie National Forest

Cynthia Sandeno has been assigned as the recreation lead
for the Forest Service’s cave and karst program. Her duty
station will be on the Monongahela National Forest and this
will be a half-time position. She hopes to make this program
much more active and visible in the agency by operating in an
integrated manner that will depend on working closely with
minerals and geology, wildlife, and other resource staff. A
few of her first tasks have been working to update the
Memorandum of Understanding with both the National
Speleological Society and the Cave Research Foundation and
to re-establish a network of Regional Karst Specialists.
Cynthia has worked as the Karst Program Manager on both
the Hoosier and Monongahela National Forests and is an
active caver. She brings a wealth of experience and extensive
cave and karst expertise, including developing partnerships
with local cave grottos and the National Speleological
Society, cave restoration and conservation knowledge, cave

In September, more than fifty members of three Utah
grottos visited the Dixie National Forest to explore and
provide service work in several of the caves. Members
ranged in age from one year old to 80 and everyone
appeared to have a good time. The three-day outing
began Friday as people arrived to explore caves, and
later enjoy an evening campfire and presentations about
recent explorations for new caves in the Grand Canyon,
cave restoration projects in southern Utah, and other
fascinating adventures. On Saturday small groups dispersed for all-day caving in lava tubes, ice caves, and
limestone caves on the Dixie National Forest.

survey and mapping skills, and a love of vertical caving.▪
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Cover Image: Looking through the arch at the Pacific Ocean,
Wooden Dragon Cave on Baker Island, Southeast Alaska,
Tongass National Forest. Image copyright: D. Bunnell

Grotto members explore a cave on the Dixie National Forest.
Image: S. Baughman

Activities included recreational caving, cave mapping,
and insect collection trips. Three caves were partially
inventoried for cave critters, and preliminary findings
indicate that there may be some unique species in at least
one of the surveyed caves. Several new passages were
also discovered. Saturday evening began with a delicious
Dutch oven dinner for all, a campfire and PowerPoint
show by Larry Spangler (USGS),
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(Dixie continued on page 8)

Burnt Mountain Timber
Sale
Kay Hopkins
Recreation Planner, White River National Forest
Dave Lambert
President, Colorado Cave Survey

The White River National Forest is one the largest and
most visited national forest in the Nation. The Forest
currently contains twelve ski resorts, eight wilderness
areas, and 2,500 miles of trails. Colorado is home to 54
peaks over 14,000 feet in elevation, 10 of which are found
in White River National Forest. In addition to all of this
aboveground recreation, the White River National Forest
is home to some of the Colorado’s premier alpine caves.
The Colorado Cave Survey (CCS) is a statewide
organization, made up of elected members from the state’s
seven National Speleological Society grottos, that
advocates for cave access and cave conservation within
Colorado. The CCS has worked with the White River
National Forest on cave-related issues for several decades.
In August 2009, the White River National Forest contacted
the CCS regarding a proposed timber sale near Burnt
Mountain. Many of the caves in Colorado formed at the
levels of ancient water tables, known as the phreatic zone.
The area surrounding Burnt Mountain is unique to
Colorado, geologically speaking, as many of the nearby
caves formed under vadose conditions, above the water
table, and is, therefore, characterized by sinkholes and
swallets (see map of Powerline Cave on page 11). No
matter the size, such features are capable of capturing
surface runoff and carrying sediment from the landscape
into the caves.
The primary concern of the CCS regarding the timber sale
was that sediment could be washed into the caves, potentially blocking cave entrances or even filling cave passages. Disclosing exact cave locations has been the result of
many debates among cavers in Colorado, but after several
discussions between the White River National Forest and

A karst area on the White River NF. Image: D. Lambert

the CCS, it was determined the best way to protect these
caves was to provide the locations of caves within the
boundaries of the timber sale in order to provide buffers
around cave entrances where no timbering would be
permitted. The CCS was reassured repeatedly that these
locations would remain confidential. In July 2010, the CCS
and the White River National Forest met on-site to review
potential impacts to the caves from the timber sale. It
should be noted, the meeting was scheduled for mid-June
but a late season storm brought snow to that part of
Colorado, making road conditions near Burnt Mountain less
than ideal and perhaps impassable. The national forest was
represented at the meeting not only by the lead forester, but
also a biologist, botanist, geologist, hydrologist, and a
recreation planner.
After reviewing each cave entrance within the proposed
timber sale, everyone agreed that buffering the entrances
would provide necessary protection for these cave resources,
but there was concern over how this might result in the
creation of “tree islands” with a cave entrance at the center
of each “island”. Planning for the Burnt Mountain Timber
Sale is still underway, but some of the unit boundaries have
been modified, cutting prescriptions changed and mitigation
measures added to provide additional protection and avoid
drawing unnecessary attention to the caves. This has been a
positive experience for both the White River National Forest
and the CCS and has only helped to strengthen the
relationship. Thanks to everyone who has participated in this
process thus far.▪
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Editor’s Notes

Cave and Karst
Calendar of Events

I’d like to thank all the contributors for this issue as well as
Courtney Cloyd for assistance, support, and editing. Please feel
free to submit your questions or comments to the editor or to the
individual authors.

-------------------------------------------------------------------------------

12th Multidisciplinary Conference on Sinkholes and
the Engineering and Environmental Impacts of Karst
January 10 – 14 2011
St. Louis, Missouri

For More Information:
http://www.pela.com/sinkholeconference2011.htm

Our next issue will be the spring issue, which will be the first
issue of BTF to officially be available outside of the agency!
We are currently working with the USFS Publications office to
create a version of BTF that can be distributed and featured outside of the agency through platforms such as the Karst Information Portal. Due to this process, articles for the Spring 2011
Issue are due a bit earlier than normal on March 31, 2011 in
order for the spring issue to be out in May 2011.
This version of this issue was reproduced for external publication. There are slight modifications from the original layout
throughout the issue.
Please encourage resource managers, cavers, karst scientists,
and other speleo enthusiasts who do work on your forest to
submit articles for this exciting issue!

---------------------------------------------------------

National Speleological Society Convention
Contributors and Entities represented in this issue:

July 18 – 22 2011
Glenwood Springs, Colorado
Abstract due date coming soon!

For More Information:
http://www.nss2010.com/default.php

Susan Baughman
Dixie National Forest
Amy Edwards
Center for Water and Air Quality
Florida A&M University
Kay Hopkins
White River National Forest

------------------------------------------

Karst Hydrogeology and Ecosystems
June 8 – 10 2011
Bowling Green, Kentucky
Abstract Deadline: April 15, 2011

For More Information:
http://hoffman.wku.edu/k2011.html
-------------------------------------------

Johanna Kovarik
Tongass National Forest
David Lambert
Colorado Cave Survey
Dr. Katherine Milla
Center for Water and Air Quality
Florida A&M University
Rebecca Quinones
Klamath National Forest
Cynthia M. Sandeno
Monongahela National Forest
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Ephemeral Pond Habitats in
the Apalachicola National
Forest, Florida
Amy Edwards
Center for Water and Air Quality, Florida A&M University
Katherine Milla, Ph.D.
Center for Water and Air Quality, Florida A&M University

The Center for Water and Air Quality (CWAQ) at
Florida A&M University is studying human disturbances on
the ephemeral pond habitats in the Apalachicola National
Forest (ANF) in the Florida panhandle. These ponds are
seasonally filled with water and provide habitat to a diverse
assemblage of endemic species dependent on the temporary
nature of the ponds for part of their life cycles. The ANF lies
within one of the “biodiversity hotspots” in the United States
(The Nature Conservancy, 2000), and the forest provides
protected habitat for several threatened, endangered, and
sensitive wildlife species. The hydrology and hydro periods
of ephemeral ponds in ANF have been altered by previous
management practices, such as prescribed burns and
recreational use of Off-Highway Vehicles (OHV) (Petrick,
2009). These practices have caused soil displacement,
surface hydrology alteration, vegetation loss, and alterations
in water temperatures due to vegetation loss. To protect
forest habitat, most of the ANF was closed to OHV traffic in
November 2006.

Figure 1 (top, left) - Aerial photo of ephemeral pond ANF1 and
Blue Sink. Figure 2 (top) - Dr. Milla installing a post in ephemeral pond ANF1. Figure 3 (bottom) - Graduate student Sharon
Sapp using vegetation plots to measure plant species.
Images provided by: A. Edwards

CWAQ has recently started designing and conducting
experimental research projects at several of these ponds to
provide a greater understanding of these ecological systems
to assist forest managers with future management actions.
The ponds chosen for the study are in the Munson Sandhills
region, a previous delta and dune formation overlying the
Woodville Karst Plain. This karst plain has the longest
known underground water cavern system in the world with
22 miles of known conduit (GUE, 2010). The sinkhole
ponds in this region are collapsed segments of these
underground conduits (GUE, 2010).
(Ephemeral ponds continued on page 10)
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Cave and Karst Resources
on Reserva de la Biosfera
Selva el Ocote
in Chiapas, Mexico

collectively degrade biodiversity, water quality, water
quantity, and habitat complexity; and increase the potential
for more frequent and intense fires. Fire is of particular
concern because it threatens the potential of the Reserve’s
vegetation to sequester carbon.
Data for this project were collected both in the office and
through field measurements and assessments in the Reserve
itself. Meetings with the Selva El Ocote Reserve staff and
with regional representatives of the National Commission
for Protected Areas in Mexico were crucial for
understanding the history of management in relation to the
karst resources and the limitations of current management.
Meetings were held with stakeholders both before and after

Johanna L. Kovarik
Karst Resource Specialist, Tongass National Forest
Rebecca M. Quionones
Fisheries Biologist, Klamath National Forest

Technical staff interchanges between Reserva de la
Biosfera Selva El Ocote (El Ocote; Chiapas, Mexico), and
the Klamath National Forest (California, United States) have
taken place since 1993. Each interchange sought to provide
technical training and provide information relevant to the
Reserve/Forest’s resource management goals. Themes
labored in past interchanges included fire management; bird,
bat, and fish monitoring; water quality assessment;
community outreach and GIS training. The 2010
interchange was largely driven by the Reserve’s desire to
validate models used in restoration planning as well as to
describe the relationship of surface waters to subterranean
rivers. Specific goals were to determine current habitat
condition in the Rio La Venta canyon, identify threats
leading to habitat degradation and survey potential inputs
(cave entrances, springs) of subterranean waters.
El Ocote, in collaboration with Pronatura, is finalizing a
restoration plan that prioritizes key areas within the reserve.
One key area was the Rio La Venta canyon. The canyon
stretches through El Ocote approximately 97 kilometers
from Aguacero, in the southeast corner, to El Encajonado in
the western boundary. Because surface water is rare in El
Ocote’s karst terrain, the canyon and its river provide
important habitat to the area’s riparian vegetation and many
of its animals. However, several threats are actively
degrading habitat within the canyon, including impacts from
grazing, iguana hunting (resulting in fires), and introduction
of non-native species such as Tilapia (African cichlid fish)
and Arundo donax (giant reed grass). These threats

Rebecca Quionones (back) and Johanna Kovarik (front) wade
through waist deep water in the Rio La Venta while conducting
karst resource and fisheries work. Image: B. Olson

the expedition down the Rio La Venta Canyon. In addition,
discussions with El Ocote Staff in the field as well as first
hand experiences were quite useful in developing goals and
potential methodologies for future trips.
The fieldwork conducted in the El Ocote Reserve consisted
of hiking and swimming down approximately 40 kilometers
of the Rio La Venta. While hiking downstream, a karst
feature inventory was conducted by El Ocote staff Don
Carlos, NGO Pronatura Sur staff Israel Amezcua, and US
Forest Service Geologist Johanna Kovarik.
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(el Ocote continued on page 7)

(el Ocote continued from page 6)

US Forest Service staff Brenda Olsen and Rebecca
Quinones conducted fisheries fieldwork and
assisted with karst resource fieldwork, along with two
graduate students. Major fieldwork goals for the karst
hydrologic assessment included these five:
1. Map all resurgences and make estimates of changes in
flow volume along the traverse, and record temperatures
as well as water quality data such as dissolved oxygen
2. Map and photograph cave entrances and record resource information.
3. Map potential sources of pollution such as communities
of fishermen/hunter’s camps situated adjacent to the river, or evidence of herbicide use.
4. Measure river flow rate at several places along the traverse
5. Map and photograph fossil locations and unique
petrologic features.
The karst inventory team averaged about 35 cave entrances
and six springs a day, cumulating in a grand total of 151
cave entrances and 32 springs documented.

The staff from the El Ocote Reserve and the Forest Service staff
prepare to head into the Rio La Venta Canyon.
Image: B. Olson

Only three of the cave entrances inventoried could be
reached through free climbing or on foot – the rest will
require technical climbing or abseiling gear to reach and
evaluate.

The Rio La Venta expedition waits out an afternoon thunderstorm under a rock outcrop in el Ocote Reserve.
Image: J. Kovarik

One of the cave entrances that was accessible on foot was
heavily impacted through visitor use, primarily as a camp
site. Major springs inventoried on the trip generally took the
form of large cascades joining the canyon approximately
100 meters from the top of the canyon walls – however there
were many smaller springs which appeared at all elevations,
and the bedding plane partings of the canyon walls in places
look to carry flow during the wet seasons
Due to the nature of the resurgences along the Rio La Venta,
it was impossible to take flow measurements at the
confluence of the springs and the river. There were no
surface streams contributing to the Rio La Venta on the
stretch of the river we assessed during this trip, so discharge
was taken downstream from major springs in order to assess
the amount of water contributed to the system from these
features. In addition, several flow measurements were taken
at various points along the river to assess diffuse recharge
during low flow stage, and a discharge measurement was
taken inside the cave which directly contributes to
L’Aguacero, a large spring which contributes to the river
above the group’s entry point. A total of nine discharge
measurements were taken in total along the length of the Rio
La Venta.

(el Ocote continued on page 8)
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(el Ocote continued from page 7)

Fish specimen from a cave on the reserve. Image: B. Olson.

Johanna Kovarik (left) and Rebecca Quinones (right) measure the discharge of the Rio La Venta on the El Ocote Reserve. Image: D. Carlos

Future Work
In order for the Selva El Ocote to manage their karst
hydrologic resources, a great quantity of information must
be gathered. In order to understand how the current karst
hydrologic system works, background data as to how the
system has been created and has functioned over time is
important. Mapping of geologic structures and cave maps of
passages which have formed in the canyon walls can
illustrate past water pathways. Paleoclimate data can
illustrate past climactic conditions which influenced karst
system development – and can also set the stage for
potential drought/ flood cycles which would influence water
supplies.
A comprehensive karst inventory (which is currently in
progress through this work and also the work of the La Venta Group) is vital to understanding the extent of the karst
system and also the main insurgence and resurgence points.
Dye tracing is necessary to understand how current water
flow moves through the system at various flow regimes.
With this information, a karst sustainability index can be
developed which will provide the El Ocote Reserve with a
tool for understanding how management decisions will

impact their freshwater resources.
Finally, a comprehensive water budget should be developed
for the Rio La Venta watershed before groundwater
development occurs – in order to sustainably use water from
the aquifer by maintaining subsurface water levels.
Due to resource protection issues, of equal importance is the
education of local populations as to how karst systems work
and what the effects of their actions such as applying toxic
pesticides are ultimately to their water resources. Much of
the inventory and dye trace work could involve local
workers, however education efforts should be far reaching
and impact large groups of the population at all ages levels.
The National Cave and Karst Research Institute has signaled
their interest in working with the Forest Service and the El
Ocote Reserve in developing a plan for educational
materials for school groups as well as outreach tools for
adults.▪
(Dixie continued from page 2)

on the Hydrogeology of the Markagunt Plateau, detailing
its unique nature as a karst system. Susan Baughman,
cave resource specialist for the Dixie National Forest
(Cedar City) also spoke to the group about the Dixie’s
cave program, and the need for partnerships in cave
management. She emphasized the necessity to be diligent
with caving decontamination protocols to avoid the spread
of WNS. On Sunday Larry Spangler led a half day field
trip across the Markagunt Plateau, focusing on selected
karst features, such as springs, sinkholes, and losing
streams.▪
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TV Tower Cave Cleanup

Cynthia Sandeno
Ecologist, Monongahela National Forest

Sometimes a name says it all, and TV Tower Cave is no
exception. What appears to be just another small hole in the
ground has been the final resting place for a 25 foot TV
tower, telephone pole, cables, and other refuse for decades.

The small entrance to TV Tower Cave. Image: C. Sandeno

The pit sits in a grazing allotment and didn’t appear to have
any significant value. As one vertical caver entered the pit,
that assessment was going to change. On October 16,
volunteers from the Mountain State Grotto joined forces
with the Monongahela National Forest to remove over 400
pounds of steel, creosote treated wood and other debris from
the pit. As the first caver reached the bottom, he was
greeted by a very surprised Allegheny Woodrat (Neotoma
magister). The rat stayed around for several minutes to see
what was going on, but eventually left the pit through a

Top: Volunteers hold a few of the long poles removed from
TV Tower Cave. Bottom: TV tower and poles inside of the
cave. Images: C. Sandeno

What began as a very tight and challenging entrance opened
up into a nice-sized pit. The depth is close to 30 foot and
opens up to an area about 10 foot by 12 foot at the bottom.
A small vertical slit about 18 inches wide continues to the
northeast and may connect to another nearby pit. The
passage was not explored as this project was granted a
one-day exemption to the Monongahela’s Forest Cave
Closure and the exemption only covered the known pit.

previously unknown vertical slit. The ledge of the pit holds
the rat’s active nest.
Beneath the Forest 9

(Ephemeral ponds continued from page 5)

(TV Tower continued from page 9)

This closure order was put into place to protect endangered,
threatened, and sensitive bat species from the spread of
White-nose Syndrome. With the requirement for clean gear
and decontamination following the project, cleaning out TV
Tower Cave will not contribute to the spread of White Nose
Syndrome.

Figure 4 - Graduate student Kenneth Livingston taking soil
samples for bulk density with Dr. Odemari Mbuya and Sharon Sapp. Image: A Edwards

A permanent bench mark established at ANF1 (Figure 1)
will be used to survey water levels at both ANF1 and a
nearby sinkhole pond (Blue Sink) to determine the
hydrolologic relationship between the ephemeral pond and
groundwater in the karst aquifer. A rain gage, soil moisture
logger, and water level logger have also been installed at
ANF1 (Figure 2). Two Florida A&M University Master’s
students are collecting soil and vegetation data at ephemeral
ponds. Sharon Sapp is using vegetation in the pond habitat
as an indicator of disturbance in the pond’s ecosystem
(figure 3). She is using transects to identify and quantify
vegetation at both disturbed and undisturbed ponds.
Master’s student Kenneth Livingston is studying soil
compaction at these same ponds by measuring soil bulk
densities (figure 4). Results from their research will
characterize undisturbed and disturbed conditions at these
ponds to better manage these ecosystems in the
Apalachicola National Forest.▪

The exemption to the closure order was granted to promote
and support bat conservation activities and to engage partners and volunteers in these efforts. This small project resulted in the clean-up of the small pit, a new detection of a
Regional Forester Sensitive Species (Allegheny Woodrat),
recommendations for the creation of a buffer inside the allotment, and the documentation of additional cave critters and
speleothems. Not bad for a small hole in the ground! .▪

Forest Service Statement of Nondiscrimination:
The U.S. Department of Agriculture (USDA)
prohibits discrimination in all its programs and
activities on the basis of race, color, national origin,
age, disability, and where applicable, sex, marital
status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs,
reprisal, or because all or part of an individual’s
income is derived from any public assistance program.
(Not all prohibited bases apply to all programs.)
Persons with disabilities who require alternative means
for communication of program information (Braille,
large print, audiotape, etc.) should contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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